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PROBLEM TO BE SOLVED: To realize a high-withstanding 
voltage isolation, without increasing the process cost by 
connecting through conductive lines regions having 
conductivities of relatively low impurity concn. and regions 
formed between principal planes of a semiconductor substrate 
through an insulation film. 

SOLUTION: N-type diffused regions 12a, 12b form resurf 
structures surrounded with n-type diffused regions 2a which 
are partly slit into divisions. The semiconductor device 
comprises nch resurf MOSFET regions and resurf isolated 
island regions. Al electrodes 1 0 are formed adjacent to n-type 
and p-type diffused regions 5, 6 and have the same potential as 
that of resurf isolated islands. A gate electrode 9 is positively 
biased to flow a current in the p-type diffused region 6 to 
cause a potential difference between the electrode 1 0 and Al 
interconnection 8. This provides a level shift function to a high 
withstanding voltage region, reduces the area and suppresses 
the process cost. 
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chJJif— 7 MOSFETWW^^^^FL-npn (7T7^h7 

[0 0 4 3] ft*i, 0 7 CD0iJ-CI4, nchUi^— 7 MOSF 
ETtt:«fc5 w<A->7 M^tl?r2Sfi{ixTi^5/4 ; , r*x(4 10 

caMSMMii*. 5 r. t *s-e# 5» 

[0 0 44] HJ£CD®fl§4. 08(4, rW^B^CDH^CO 

Il4ia5i/'<;i'v'7 h«itS:^ri-5^*f*:*(U=o 
nmmm 4 tf>¥3S#3£gco0 9 lc*JJt 509fffiA - A CD 
[0 0 4 5] rcoHtgW^.4CO^i*:^e(4, 0 9 CD 

¥ffi0{d^-t-i p->!)=«i 

«) (C, n-rai«!2a (SS-««) 
ix, -©rtfllteSSLT, nlttfeffl^ (SBr;««) 1 2 a 20 

755^(Cff^^tVT^5„ ^bJC, CCDI*M»JtC, mfeffi 
©p-I«la *^A,T*a,^C7)nt£i!cffl« 12b«i 
TV5. 

[0 0 4 6] ccoi; 5 l-rcom£coff^4co^Bl4, H 

MOftmi ntetfeM^l 2 a, 1 2 bWfflCO^BS 

asaMKKJfSritSi'U ntt1lfe««2 aCDg|5#f4:9-#l£;ixft 

t>*0 2 iZTfftnmcDjtm 1 omit-m, n-tfc*«« 2 30 

^5>StStb5r t ^<t5»JEEco<STcO"srffi14* s fc5^. 

3gT-(4n-ffilfcgi«c 2 SrSHH-r 5 r. «£ J: 5fffi{& 
TcDSs-^titeftv^ 
[0 0 4 7] mifcOftm 5 . 0 9 14, d CD^CD^igCD 

B«jft**i-ia-e*>5. rro*iferojB«5o#*«c8« 

<7?^(*:ffi«<D5pE«jt(4 > 01 il^«T'fc5cDT'0^ 
«r«BSi-5o 0 9 14, 0 HCfeltSSrffiA-Atl^Cfi: 
a^*j(t^»rffi0^^i-tcor*$)5„ r cDHJgroflMI 5 

Vc<q • Nn • d/ ( £ • e ' ) • ( £ ' 
[0 0 5 0] Sfc, > y => ymtm 7 a C0#BT*C0m# 

75s, mummer' wT-oftttfttsftfeftv^ta^, 

Ecr' >q • Nn • d/ ( £ • £ ' ) 

Ecr' : >v =*^km\:m?i-m<o&&mn (^es cv/ c 

m] ) 

q : fS^COmSfik 

Nn : nfeftfrffitg 12b (D^^WkS. 
£ : X^CO^®^ 

£ ' : -> y 3 ^<oitmm& 50 



( 7 ) 4$PI¥9 - 2 8 3 7 1 6 
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cD^jgft:£!Mf4, 0 9COBf®Hfjg{C^-r«t5l-, p- v" 
H^VSfil <*MMMS*0 , n-te»li«c2a (fg- 
SHR) , nffii*tf|jge5, pM*i?Sjgi6, 85S1fci»7 
IS) , 7^SE«8 , 

9, nt£gcM«5 fcptttt««6 fc«LT»J«£;lx&««fc 
il31«fl:i:*o-CV5T/W5««l 0, nttttftftcl 2 
a (*-««) . ntfcttflHtfl 2 a («=««) 

-c^5„ 0icon-tetfeffl«2 b (&wmm 14 

0 9td{45.ttTV^iV^S, n-fe£t!c®lS2 a kmCMX' 

nttii&taBti 2 b<o^iaic^^ixrv>5o ftfc, m 

614, 01<Ot&Ot[5jCT*fc^COT*ittB^^lt&-rS„ 

[0048] ^6ic, rco^coB^5-cf4, mm^m 

ffi 1 CO«it(riPx.r nch y f— 7M0SFETftl]C0nt£tS:ffl^ 

^l-t, -cd# y ->y =v i 3(4, nfommmi 2a, 1 

2 b tp-SKl i: WlHUc^S 4x5 p nfiS^S:«v\ 
*>Ont£»ffi*il 2a, 1 2 b CDgB#CD_t(;ili?£ LTV^ 
5„ rco± pfdff^L/c^-g-, ^5/7 MfWK. 
nffiffcfH^ 12a, 1 2 b PbI, -^ft^ nch M0S K W 
VCOnttSScM^l 2ai: y 75>»ft<DntttS:®*i 1 2 
b toBWyf^vw- Sr, tfl)i/V =i^S 1 3(c4 
5 7^-yX K^U— f a^fiS <- r 1 # 5 „ tt 
L, y -y- 7^88ftffl^{|i|COnt!£t!cffi* 12b (C*3V^ 

r, dfy ->y =«vi zT<r>t8&M7 aom&tm-tgz 
t #y ->y => v i scoTcosi^ffiT-m^tfSr^r lj2 

[0 04 9] LfcaSoT«T»*#«:i*fci-j&Kas*> 

5 0 $fe-f, 0 1 o (-, jjf y -^y =^i 3 i: y-y— 

»«««l©nlt»«« 1 2b^ $HfcJ@|7 a «r«EA/-CM 
(^LTV>5«itSrt£^:bT^-r o [^B#ic, @#^ ; ffi , b* 
LTV^5 0 ^y ->y => > 1 3COTCD®HtS$i7 a OOff^S: 
t, ntefcflttgc 1 2 bcO"^(C#tJ5fc^S.gcDJf:$Srd t 
i"5o ->y =>>S6^7 a intetfc^tl 2 b i:{Cj:5 
Wffi(4, ffliailellgOttSMUEVc <t "9 yc# < <t»tixtf ft 6 
ftv\ rcor tA^^7dS»e>4x5o 



t/ £ ox + d/2) 

jjca:8*s#e>*t5. 



^7 



^8 



£ ox : E^ffcKcOJtPfl;^ 
d:*!)->^>l 3 SlHSittTcD^SJfilil 
t:!jf!)->!J^yi3 SgCiilTco^flKff 
T'*>5o 

[0 0 5 1] 3lgj*lC(4nffi*£ 1 2 CO^M^«S (Nn) CO 
*#ftSf*t?7-f-/i'K7 f U— b 1 3^ftLTWJ 
ttrv^5»&!9S*»»Ofci&» ^^^d(4^ft "9/h^< 
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Vc<q • Nn • d • t/ £ • £ ox 
aSttTWSMfcffllff (t) . nffiifcffii|S 12b <Dyfmmm 

m (Nn) ^n^-rs„ 

[0 0 5 2] ^bl:, Ull Hi, H9CDJ; •> 
y =■ V 1 3 a*p-s« la!rSUp Lfcm-s-o 
«^^»^<?3*ffi (HI 1 1 ( a ) ) #y->U^l3 

(Hill (b) ) bt£Wt\^Xm\^-fcm-T?&> 
5o HI 1 1 f-^-T «t 5 i-x p-*« 1 a W^ffi®t8Lh»C 

y->!J=>l 3fc*MHi-5i irKfttK pnSte-a— 

5o 

[0 0 5 3] HI 5(^7^— K^l"— h 1 3#*>3B*<£> 
\Z.M L8 5%t!iD7-f — /V- K7* L — h #be L 6 % 

[0054] hi 9 w^mii. nmoj&m 1 <dhi i 

*3 «t t>* 2 7 — K/u— h 1 3 St t> 5 ttfctf'J 

-c*>5a*s mmcomn 2 l 4 <om 6 u 8 <t?^b 

(C fc |r]«7 w -/v- h*y h ^jSffl-TS r t s„ 
[0 0 5 5] *fcUA±li, »fc«7<D'f>U:BH!£*Lfc# 
y ->y =>1 3 i-t©T©!Mfc«7 a*SJ:tJ<n«*1H« 
l 2 bl£o^TWJ±£#f=SL*Lo rwiHC#^(i % HJfe 
co^ffi. 1 *l/^L4|ctJ(tSHI 1 #1^ LHI 8 (D^MI;:*^ 

1 2 b roWEElco^-Cfcig/H-e^So 1~*:fc>*>, rttb 

^$Bj»8 4»«BaT©iWk:BW (t) . n&ft«Hfil2 
b»^»Sft (Nn) ^pg^ixSo 



( 8 ) tH¥9- 2 8 3 7 1 6 
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Vc<q • Nn • d/( £•£')•(£ ' ■ t/ £ ox) 
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20 



30 
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^ffl«o¥BHIo 

[0 2] CL<©3&W©ISi8^ram©^f«S«©«a' 
<©»fffi«jglllo 

[HI 3] i«>38W©*16«)»IBl©i|i*ft:3fiil©ibf^ 
[HI 4] ^<O^W<0*J£^ffilO^«c^e©«lf^ 

[hi 5] z.(Dmw<onm<Dj&mi o^mttmm&mit 

[HI 6] i«J*^«)*lfi(0»ffi2 0i|t*flE»«<Oi|£i» 

[hi 7] ^(omm<r>mM(omm3<o^m-^m<o^m 



[HI 8] r(D^^(OSIJS<D^ffi4K>^ft:^e<0^ 
^M^coqzffiHIo 

[hi 9] ^v>ftmv>mte<oi&m5<n*m&mw.<r>&5t 



[Elio] i©36Eo**ro»ffi5ro¥*{fc3£«»tt 
ZWlW-t 5 fc » rogB#t0rEfeklII„ 

[ei 1 1 ] r. <D&w<nmm<Dwm 5 co^m&mwvm 
[hi 1 2 1 &&<D¥mfrm@;<ommmz7r:i-mmmo 

1 (p-»K) . 2 a (n-*£ 

^isg) % 2 b muam® (n-ntmmm , 7 mm 
m (mtm) > 7 a fetus* c^ta) , s^mss <r 

A'SEiR) ,12a (ntttt««) ,12b 

£ = 1»l£ (ntt») , 13 7^-/WKy^h 

(7Ky^y=iv) 



[Ell] 



nch HESUHF MOSFET 




( 9 ) 



¥fffl¥-9 - 2 8 3 7 1 6 
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[19 8] [BIO] 





im i 2] 



^-nch RESURF MOS »~ RESURF#*S«J* 
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^3 



-12b 



\ 

/ 



p— 



12a 



(b) 



.12b 



